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This is a good practice guide for those responsible for the Planning and Monitoring of Site Lighting. 
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1.
Introduction

Current industry figures report that approximately 50% of accidents are as a result of a slip trip or fall. There are similar levels in non rail industries. The Project Safety Leadership Group (PSLG) commissioned a Safety Improvement Team (SIT) project to review the underlying causes of the above statistic.  One of the identified principal issues was that of inadequate site lighting.  On-site trials, in conjunction with various Network Rail Supplier Organisations, were conducted to identify good practice in this field.

2.
Purpose
This Good Practice Guide (GPG) provides non mandatory guidance and information in relation to site lighting and the management of slip, trip and falls events.

3.
Scope
This GPG is for the consideration of Network Rail staff and suppliers who access the Network Rail managed infrastructure.

4.
Definitions
· Slips, trips and falls – (for the purposes of this document)
Slips, trips & falls that occur on the same level. This includes falls when entering / leaving vehicles, either road or rail and falls on access routes.

It specifically excludes falls associated with working at height (e.g. from scaffolding).  

· Management of site lighting – (for the purposes of this document)
Specific consideration of site lighting requirements during the planning and management of work
5.
Further Information

Further information and documentation supporting this Good Practice Guide can be found as detailed below and on www.safety.networkrail.co.uk
· Toolbox Talks
· Key Point Cards
· HSE - HSG 38 ‘Lighting at Work’
· Slips, Trips and Falls Project Report
6.
Contacts

For further information on this ‘Good Practice Guide’ please refer to contact details below:

· Mark Tingay – Safety Improvement Specialist (IP - SNE)
mark.tingay@networkrail.co.uk  

7.
Guidance for the Planning of Site Lighting
Introduction

Lighting at work is important for the health and safety of everyone in the workplace. The types of hazard present (and the work being carried out) determine the lighting requirements for safe operations on site. The types of dangers present at work therefore determine the lighting requirements for safe operation on site. 

Planning site lighting
There are a number of factors to consider when specifying appropriate temporary site lighting:

· The area needing illumination. 

· The type of work activity.

· Available power sources.

· The impact of environmental noise and light levels.

· Area ventilation.

· Shadowing and glare.

The area needing illumination 

Both the size of the area to be lit and the conditions of the ground need to be considered – large open areas of track for example require different lighting to a narrow access point.
The type of work activity
Different activities require different levels of lighting – more detailed work requires brighter lighting than that required for walking to and from a work site. Some work will require secondary lighting.
Available power sources 
Some lights come with their own source of power built in. For those that don’t, suitable generators also need to be provided. Mains electricity may also be available for use, but it must always be transformed down to 110V.
Environmental noise and light levels
When temporary site lighting is used adjacent to built up residential areas there is a need to keep noise levels to a minimum. Similarly, as far as possible, lighting will need to be directed away from residential areas. This can be achieved by considering placement of the lights and generators, and screening generators to reduce emitted noise levels from the site.
Area ventilation
Generators should only be used in a well-ventilated area, as emissions from these in a confined area could lead to hazardous build up of exhaust fumes – with the associated health risks. Where the working area does not have adequate ventilation (e.g. tunnels) the generator should be sited away from the work, and sufficient cable made available and run out safely to power the lights.  As such cables present a tripping hazard in themselves their routing and protection is of considerable significance.

Shadowing and glare
For working environments where shadowing may create problems it may be beneficial to consider lighting that emits a softer diffused light (fluorescent). Lighting should always be positioned to prevent glare. Consideration should also be given to the extent of engineering trains/ machinery, proximity of overhanging trees etc. 
8.
Guidance on Lighting Levels 
The HSE specify minimum lighting levels in HSG 38 Lighting at Work. The table below gives guidance on the minimum and average levels of lighting required.

Persons responsible for organising the work must include as part of their risk assessment consideration for the requirement for temporary lighting to carry out the task safely and efficiently

It should also be noted that lux levels in excess of 50 lux help avoid visual fatigue. The luminance values quoted below are adequate for general safety purposes.

	Activity
	Typical locations / type of work
	Average

Lux


	Minimum

lux
	Example of type of work

	Movement of people machines and vehicles


	Welfare, car parks, access roads and walking routes
	20
	5
	Pedestrian access to/from work site, access along or between sites



	Movement of people machines and vehicles in hazardous areas. Rough work not requiring any perception to detail
	Construction site clearance, excavation and soil work, loading and distribution points


	50
	20
	Site access points, loading distribution areas and on/off tracking machines



	Work requiring limited perception to detail
	General factory type

work, assembling large components
	100
	50
	Large worksite multiple tasks

	Work requiring perception to detail


	Electrical work, fine detail carpentry, surveying etc
	200
	100
	S&T work location cabinets where perception to detail is required

	Work requiring fine perception to detail

	Viewing site plans, fine detail electrical work
	500
	200
	


Commonly, lighting levels would be: 

· 5 – 20 lux for getting to and from the worksites 

· 20 – 50 lux for general permanent way and structures work 

· 100 – 200  lux for S&T and electrical type activity where a degree of perception to detail is required
Task Lighting Requirements
The table below gives some guidance on the minimum lighting required, and how this may be achieved. This is by no means definitive, and the person responsible for organising any work must include as part of their risk assessment/WPP consideration of the requirements for temporary lighting to carry out the task safely.
	Type of Work 
	Types of Lighting

	Pedestrian access to/ from work site, access along or between sites


	• Hand/head lamps

• Fluorescent link lights



	Site access points, loading/ distribution areas, and tracking machines on/off site


	• Metal halide lighting towers

• Single link tower

• Trolley mountable Twin head halogen



	Localised work using small plant e.g. single sleeper replacement, rail head repair weld


	• Trolley mounted twin head halogen

• Tripod type twin head halogen

• Twin head halogen supported by ballast basket



	Large worksite multiple task linkable lighting towers


	• Fluorescent link lights

• Metal halide lighting towers



	S&T work location cabinets etc perception to detail required


	• General background lighting

• Supported by secondary lighting e.g. various portable lamps




9.
Examples of Typical Types of Lighting Equipment

[image: image3.jpg]Metal halide lighting tower

· This unit provides up to four times the light capability of traditional tungsten bulbs. It is a road-towable lighting tower that features four metal halide bulbs to produce bright, white light for a variety of applications

· The lights can be arranged in various configurations

· The masthead rotates
· The unit is diesel powered.

Linkable lighting towers
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This unit is a linkable tower lighting system that allows a number of units to be connected together and powered by a single generator or mains connection
· Linkable towers are compact and around twelve units can be transported on a transit-type flatbed truck

· Lighting is provided by four metal halide bulbs

· The linkable lighting towers provide coverage of approximately 5 lux at a 25-meter radius with about 50 lux being achieved at a 15 meter radius.

Trackside fluorescent link lights

· [image: image5.emf]Light output is from 2 x 36 watt fluorescent tubes
· Each unit is mounted on an adjustable mast and supported by ballast baskets
· Up to 32 units can be powered by a single generator
· The recommended spacing for these lights is 8 metres; using this spacing typical lighting levels achieved at 2 metres from the source along the line of lights is between 20 and 50 lux
· At 4 metres from the source the lux level diminishes to between 10 and15 lux so this should be taken into account when planning the work

· This type of unit is particularly useful when working in tunnels as separate brackets are available to fix the lamps to the tunnel sides and roof therefore maximising space and minimising tripping hazards.
[image: image6.emf]Tripod type twin head halogen floodlight

· Typically fitted with 300 watt bulbs
· Glare can be a problem with halogen lights and where there are no height restrictions (overhead power lines, structural restrictions) the units should be extended to their maximum potential
· Lamp heads should be angled at 45 degrees to the horizontal to reduce glare and increase effective coverage
· The maximum number of double-headed units that can be attached to one generator is two.
Trolley mounted halogen lights

· Utilises a twin 300 watt halogen head arrangement connected to an extendable mast which can be attached directly to the generator for support or used from an appropriate trolley to provide a lighting workstation
· The maximum number of double-headed units that can be attached to one generator is two
· When two units are connected to the generator they give an effective working area around the trolley of 50 lux up to 4 metres away

· Care should be taken not to block the generator exhaust path.
· When using mobile lighting or trolley mounted lighting:
a) Identify to the group who will be in charge of the trolley

b) Position the trolley at the work activity (on the line where the work is being carried out if practicable)

c) Adjust the height of the lights downward on the trolley to reduce the glare

d) Ensure extra portable light or spare bulbs are available in case of damage or failure.
e) Ensure stability of the units on the trolley

Walking route illumination

The use of the LED system shown below has proved effective on a number of projects.
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10.
Appendix 1- Checklist for Site Lighting 

At the planning stage and after a site meeting, agreement should be reached on the type of site lighting needed taking into account the full coverage required and the type of activity.

Record the findings below following a lighting survey of the site.

	Name


	Date Plan Produced
	

	Works Ref


	Type of Works
	

	Location / Work Area


	Date of Works
	

	

	Issues for Consideration
	Yes
	No
	N/A
	Comment / Control Measure

	Does shadowing and glare need to be considered due to the close proximity of bridges, line-side structures, engineering trains, machines etc?
	
	
	
	

	Is the area well ventilated e.g. if working in a tunnel?
	
	
	
	

	Will train movements affect lighting coverage/spread where staff are required to work?
	
	
	
	

	Is a suitable power source available?
(Note: Mains electricity must be transformed down to 110v) 
	
	
	
	

	Is there an environmental impact on any of the following:
· Noise for neighbours

· Effects of lights on neighbours

· Refuelling of generators and possible spillage e.g. near to water courses

· Endangered animals and their disturbance?
	
	
	
	

	Is existing lighting available during the work from other sources such as roads, factories or stations?
	
	
	
	

	Will specific task lighting be provided at access points?
	
	
	
	

	Will specific task lighting be provided along walking routes?
	
	
	
	

	Is task lighting provided at positions of safety? 
	
	
	
	

	Is specific task lighting provided at work locations?
	
	
	
	

	Is the lighting provided sufficient and effective for the particular activity?
	
	
	
	

	Will the lights be correctly spaced to ensure an even spread of light and reduce shadow?
	
	
	
	

	Can the lights be delivered / installed safely?
	
	
	
	

	Can they be removed from site safely?
	
	
	
	

	Is a possession required to install lights?
	
	
	
	

	Do any overhanging trees require cutting back prior to lighting installation?
	
	
	
	

	Are the location and ground conditions suitable for lighting to be put on?
	
	
	
	

	Are there any buried or surface cables that might get in the way of the lighting?
	
	
	
	

	Are longer or shorter masts needed to get around overhead equipment, cuttings, embankments or adjacent walls?
	
	
	
	


Note:


This good practice guide is intended to be used merely as an aid to understanding.  Use of this good practice guide does not release those using its material from their obligations to comply with the relevant legislation and other mandated or recommended processes or standards. At the time of this guide being produced, the author made all reasonable effort to validate the accuracy of the information referenced. Photographs are provided for reference purposes only.
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